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ENVIRONMENTAL PROTECTION AGENCY
40 CFR Part 82
[FRL-]
[RIN 2060-AF37]
Protection of Stratospheric Ozone; Refrigerant Recycling; Substitute Refrigerants
AGENCY: Environmental Protection Agency (EPA)
ACTION: Final Rule
SUMMARY: The Environmental Protection Agency (EPA) is amending the rule on
refrigerant recycling, promulgated under section 608 of the Clean Air Act (CAA or Act),
to clarify how the requirements of section 608 apply to refrigerants that are used as
substitutes for chlorofluorocarbon (CFC) and hydrochlorofluorocarbon (HCFC)
refrigerants.

This rule explicates the self-effectuating statutory prohibition on venting
substitute refrigerants to the atmosphere that became effective on November 15, 1995.
The rule also exempts certain substitute refrigerants from the venting prohibition on the
basis of current evidence that their release does not pose a threat to the environment.

In addition, EPA is amending the current refrigerant recovery and recycling
requirements for chlorofluorocarbon (CFC) and hydrochlorofluorocarbon (HCFC)
refrigerants to accommodate the proliferation of new refrigerants on the market, and to
clarify that the venting prohibition applies to all refrigerants for which EPA has not made
a determination that their release “does not pose a threat to the environment,” namely

hydrofluorocarbon (HFC) and perfluorocarbon (PFC) refrigerants. With the exception of
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the venting prohibition, this rule will not further regulate the use or sale of substitute
refrigerants that do not contribute to the depletion of the stratospheric ozone layer, such
as HFC and perfluorocarbon PFC refrigerants. In addition, today’s action will not
address leak repair requirements for appliances containing substitutes for ozone-
depleting substance (ODS) refrigerants nor will it address certification requirements for

refrigerant recovery or recycling equipment intended for use with substitute refrigerants.

EFFECTIVE DATE: [INSERT DATE 60 DAYS FROM DATE OF PUBLICATION IN THE
FEDERAL REGISTER]

ADDRESSES: Materials relevant to the rulemaking are contained in Air Docket No. A-
92-01 located at U.S. Environmental Protection Agency; 1301 Constitution Ave., NW;
Washington, DC, 20460. The Docket may be inspected from 8:00 a.m. to 5:30 p.m.,
Monday through Friday. A reasonable fee may be charged for copying docket
materials.

FOR FURTHER INFORMATION CONTACT: Information concerning this rulemaking
should be forwarded to Julius Banks; U.S. Environmental Protection Agency; Global
Programs Division-Stratospheric Program Implementation Branch; Mail Code 6205-J;
1200 Pennsylvania Avenue, NW; Washington, DC 20460. The Stratospheric Ozone
Information Hotline (800-296-1996) and the Ozone Webpage www.epa.gov/ozone can

also be contacted for further information.

|. REGULATED ENTITIES



Il. OVERVIEW
A. Section 608 of the Clean Air Act
B. Factors Considered in the Development of this Rule
C. Public Participation
D. Notice of Proposed Rulemaking (NPRM) Regarding Recycling of Substitute
Refrigerants
l1l. SCOPE OF STATUTORY AND REGULATORY REQUIREMENTS
A. EPA’s Statutory Authority
B. Determination of Whether Release Poses a Threat to the Environment
1. HFC and PFC Refrigerants
2. Chemically Active Common Gases
3. Hydrocarbons
4. Inert Atmospheric Constituents
IV. THE FINAL RULE
A. Overview
B. Application of the Venting Prohibition and Required Practices to Substitute
Refrigerants
1. HFC and PFC Refrigerants
2. Chemically Active Common Gases
3. Hydrocarbons
C. Definitions
1. Appliance

a. One-Time Expansion Devices, Including Self-Chilling Cans



b. Secondary Loops
2. Full Charge
3. High-pressure Appliance (proposed as higher-pressure appliance)
4. Leak Rate
5. Low-pressure Appliance
6. Opening
7. Reclaim
8. Refrigerant
9. Substitute
10. Technician
11. Very High-Pressure Appliance
D. Required Practices
1. Evacuation of Appliances
a. Evacuation Requirements for Appliances Other than Small
Appliances, MVACs, and MVAC-like Appliances
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d. Request for Comment on Establishing Special Evacuation
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Requirements for Heat Transfer Appliances
e. Clarifications of Evacuation Requirements
2. Extension of the Refrigerant Standard to Substitute Refrigerants
a. Updates to the Refrigerant Standard
b. Generic Specification Standards for Refrigerants
c. Application of the Refrigerant Standard to Virgin and Used
Refrigerants
d. Possession and Transfer of Used Refrigerant
3. Leak Repair
4. Servicing MVAC and MVAC-like Appliances Containing Substitute
Refrigerants
a. Background
b. Amendments to Subpart B
c. Amendments Concerning MVAC and MVAC-like Appliances
Containing Substitute Refrigerants
d. Clarification of Applicability-Servicing of Buses Using HCFC-22
E. Refrigerant Recovery/Recycling Equipment Certification
F. Technician Certification
G. Refrigerant Sales Restriction
1. Background
2. Extension of the Refrigerant Sales Restriction to Substitute
Refrigerants

3. Consideration of Alternative Methods of Emissions Reduction
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. REGULATED ENTITIES

Entities potentially regulated by this action include those that manufacture, own,
maintain, service, repair, or dispose of all types of air-conditioning and refrigeration
appliances, including motor vehicle air-conditioners; those that sell or reclaim
refrigerants; those that certify technicians; and manufacturers and certifiers of
refrigerant recycling and recovery equipment. This listing is not intended to be
exhaustive, but rather provides a guide for readers regarding entities likely to be
regulated by this action. To determine whether your company is regulated by this
action, you should carefully examine the applicability criteria contained in section 608 of
the CAA Amendments of 1990. The applicability criteria are discussed below and in
regulations published on December 30, 1993 (58 FR 69638). If you have questions
regarding the applicability of this action to a particular entity, consult the person listed in
the preceding FOR FURTHER INFORMATION CONTACT section.
Il. OVERVIEW

Effective November 15, 1995, section 608(c)(2) of the Act prohibits the knowing
venting, release, or disposal of any substitute for CFC and HCFC refrigerants by any
person maintaining, servicing, repairing, or disposing of air-conditioning and
refrigeration equipment. This prohibition applies unless EPA determines that such
venting, releasing, or disposing does not pose a threat to the environment.

Today’s final rule clarifies how the venting prohibition of section 608(c)(2) applies
to substitute refrigerants for which EPA is not determining that their release does not

pose a threat to the environment, namely, HFC and PFC refrigerants. In addition to
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establishing that the venting prohibition will remain in effect for HFC and PFC substitute
refrigerants, this rule will clarify that EPA regulations affecting the handling and sales of
ozone-depleting refrigerants are applicable to substitute refrigerants, primarily HFC
refrigerant blends, that contain an ozone-depleting substance (ODS). Today’s rule does
not extend the refrigerant sales restriction to pure HFC and PFC refrigerants. This rule
does exempt from the venting prohibition certain refrigerant substitutes for which EPA
has determined that their release does not pose a threat to the environment.
A. Section 608 of the Clean Air Act

Section 608 of the CAA requires EPA to establish a comprehensive program to
limit emissions of ozone-depleting refrigerants. Section 608 also prohibits the release
or disposal of ozone-depleting refrigerants and their substitutes during the maintenance,
service, repair, or disposal of air-conditioning and refrigeration appliances.

Section 608 is divided into three subsections. In brief, section 608(a) requires
EPA to develop regulations and standards to reduce the use and emission of class |
substances (e.g., CFCs, halons, carbon tetrachloride, and methyl chloroform) and class
Il substances (e.g., HCFCs) to the lowest achievable level, and to maximize the
recapture and recycling of such substances. Section 608(b) requires that the
regulations promulgated pursuant to subsection (a) contain standards and requirements
concerning the safe disposal of class | and class Il substances. Finally, section 608(c)
establishes a self-effectuating prohibition on the venting into the environment of class |
or class Il substances and their substitutes during servicing and disposal of air-
conditioning or refrigeration equipment.

Section 608(a) provides EPA authority to promulgate many of the requirements
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in today’s rule. Section 608(a) requires EPA to promulgate regulations regarding use
and disposal of class | and Il substances that "reduce the use and emission of such
substances to the lowest achievable level" and "maximize the recapture and recycling of
such substances." Section 608(a) further provides that "such regulations may include
requirements to use alternative substances (including substances which are not class |
or class Il substances) . . . or to promote the use of safe alternatives pursuant to section
612 or any combination of the foregoing." EPA’s authority to promulgate regulations
regarding use of class | and Il substances (including requirements to use alternatives) is
sufficiently broad to include requirements on how to use alternatives, where regulations
are required to reduce emissions and maximize recycling of class | and Il ODSs.

Section 608(c) provides EPA authority to promulgate regulations to interpret,
implement and enforce the venting prohibition. Subsection 608(c) provides in
paragraph (1) that, effective July 1, 1992, it is "unlawful for any person, in the course of
maintaining, servicing, repairing, or disposing of an appliance or industrial process
refrigeration, to knowingly vent or otherwise knowingly release or dispose of any class |
or class Il substance used as a refrigerant in such appliance (or industrial process
refrigeration) in a manner which permits such substance to enter the environment." The
statute exempts from this self-effectuating prohibition “[d]e minimis releases associated
with good faith attempts to recapture and recycle or safely dispose” of a substance.
EPA considers releases to meet the criteria for exempted de minimis releases when
they occur while the recycling and recovery requirements of the section 608 and 609
regulations are followed (§ 82.154(a)).

Section 608(c)(2) extends the prohibition on venting to substances that are
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substitutes for class | and class |l refrigerants, effective November 15, 1995, unless the
Administrator determines that such venting or release “does not pose a threat to the
environment.” While section 608(c) is self-effectuating, EPA regulations are necessary
to define “[d]e minimis releases associated with good faith attempts to recapture and
recycle or safely dispose” of such substances, and to effectively implement and enforce
the venting prohibition.

EPA is today promulgating regulations to implement and clarify the requirements
of section 608(c)(2), which extends the prohibition on venting to substitutes for CFC and
HCFC refrigerants. These regulations are also vital to the Agency’s efforts to continue
to carry out its mandate under section 608(a) to minimize emissions of ozone-depleting
substances.

B. Factors Considered in the Development of this Rule

In developing this rulemaking, EPA has considered a number of factors in
determining whether the release of a substitute refrigerant poses a threat to the
environment. First, EPA has considered which refrigerants should be classified as
"substitute” refrigerants. EPA is adopting a definition of substitute that is similar to that
adopted by EPA in its Significant New Alternatives Policy (SNAP) Program, except the
definition omits the proviso of the SNAP definition that a substitute be “intended for use
as a replacement for a class | or class |l ozone-depleting substance.”

As the second factor in this rulemaking, EPA has made a determination
regarding whether or not the release of a substitute refrigerant during the maintenance,
service, repair or disposal of an appliance poses a threat to the environment. This

determination consists of two findings. First, EPA determined whether the release of a
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substitute refrigerant could pose a threat to the environment due to the toxicity or other
inherent characteristic of the refrigerant. Second, EPA determined whether and to what
extent such releases or disposal actually takes place during the servicing and disposal
of appliances, and to what extent these releases are controlled by other authorities or
regulations. The release of many substitute refrigerants is limited and/or controlled by
other entities, such as Occupational Safety and Health Administration (OSHA)
regulations or EPA regulations under other authorities. To the extent that releases
during the maintenance, service, repair, or disposal of appliances are adequately
controlled by other authorities, EPA defers to these authorities rather than set up a
second duplicative regulatory regime.

As the third factor in this rulemaking, EPA has considered the availability of
technology to control releases, the environmental benefits of controlling releases, and
the costs of controlling releases for each class of substitutes.

EPA has identified five classes of substitute refrigerants in the sectors covered
under SNAP: HFCs, PFCs, hydrocarbons, chemically active common gases (including
ammonia and chlorine), and inert atmospheric constituents (including carbon dioxide
(CO3) and water). EPA has divided substitutes into these classes on the basis of the
varying environmental impacts of each class and the varying regulatory structures
already in place for each class.

C. Public Participation

In developing this rule, EPA has considered comments received in response to

the Notice of Proposed Rulemaking (NPRM) as well as those comments stated during

meetings with industry, government, and environmental representatives. During
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meetings with industry and government representatives, EPA has gained a better
understanding of current industry practices and how existing regulatory authorities serve
to control emissions of substitute refrigerants. All data and information received from
industry and government representatives that EPA has relied on in developing this final
rule was placed in the docket and made available to the public. EPA refers readers to
Docket No. A-92-01, Categories VI-B8, VIII-H, VIII-H1, and VIII-H6 for all factual
materials. In addition, EPA has consulted the air-conditioning and refrigeration
industry's primary standards-setting organizations, the Air-Conditioning and
Refrigeration Institute (ARI) and the American Society of Heating, Refrigeration, and Air-
Conditioning Engineers, Inc. (ASHRAE), in developing this rule. As required by statute,
EPA has, where appropriate, incorporated in this rule voluntary consensus standards
and guidelines developed by these organizations.
D. Notice of Proposed Rulemaking (NPRM) Regarding Recycling of Substitute
Refrigerants

On June 11, 1998, EPA published an NPRM (63 FER 32044) outlining
requirements for substitute refrigerants. In that notice, EPA proposed regulations under
Section 608 of the Act to amend 40 CFR Part 82 by proposing regulations nearly
identical to those dealing with the use and handling of class | and class Il ODS
refrigerants. In the NPRM, EPA proposed to extend the regulatory framework for CFC
and HCFC refrigerants to HFC and PFC refrigerants, making appropriate adjustments
for the varying physical properties and environmental impacts of these refrigerants. The
following requirements were included in the NPRM:

Appliances containing HFC or PFC refrigerants would have to be evacuated to
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established levels;

Refrigerant recycling and recovery equipment used with HFCs or PFCs would

have to be certified;

Technicians servicing, maintaining, or repairing appliances containing HFC or

PFC refrigerants would have to be certified;

Sales of HFC and PFC refrigerants would be restricted to certified technicians;

Used HFC and PFC refrigerants sold to a new owner would have to be reclaimed

by an EPA-certified refrigerant reclaimer and tested to verify that they meet

industry refrigerant standards, including purity standards;

Refrigerant reclaimers who reclaim HFC or PFC refrigerants would have to be

certified;

Owners of HFC and PFC appliances with refrigerant charges greater than 50 Ibs.

would have to repair leaks when the applicable leak repair trigger rate was

exceeded over a 12-month period;

Final disposers of small appliances and motor vehicle air conditioners (MVACSs)

containing HFCs or PFCs would have to ensure that refrigerant was recovered

from this equipment before it was disposed of; and

Manufacturers of HFC and PFC appliances would have to provide a servicing

aperture or a “process stub” on their equipment in order to facilitate recovery of

the refrigerant.

The NPRM also proposed clarifications to the requirements of section 608 as
they would apply to substitutes for CFC and HCFC refrigerants, and proposed to

exempt certain substitute refrigerants from the statutory venting prohibition on the basis
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of evidence that their releases do not pose a threat to the environment. In addition,
EPA proposed to amend the requirements for CFC and HCFC refrigerants to
accommodate the proliferation of new refrigerants on the market and to strengthen and
clarify the leak repair requirements.

The NPRM asked for public comment on the Agency’s proposed findings and on
the rationale behind them. The Agency received 167 public comment letters
(comments/commenters) in response to the NPRM. In general, most commenters
recognized the need for mandatory refrigerant recovery in order to help protect the
ozone layer and to provide a source of refrigerant to service existing capital equipment
after the phaseout of CFC and HCFC refrigerant production is complete. The majority
of commenters believed that the proposed amendments were necessary to clarify and
improve regulations, but many expressed concerns over the regulation of refrigerants
that do not deplete the ozone layer. EPA received mixed comments concerning the
proposed HFC refrigerant sales restriction. Representatives of the MVAC service
sector were in favor of the restriction, while representatives of the after market
automotive parts sector opposed any refrigerant sales restriction.

Today’s action addresses the public comments received in response to the
proposed rule as they relate to the components of the NPRM that EPA is finalizing in
today’s action. Comments concerning leak repair requirements and certification of
refrigerant recovery/recycling equipment will be addressed in separate rulemakings.
Relevant comments that are not directly addressed in today’s action are addressed in
the accompanying “Response to Comments” document, which is available in Air Docket

No. A-92-01.
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lll. SCOPE OF STATUTORY AND REGULATORY REQUIREMENTS
A. EPA’s Statutory Authority

Pursuant to Section 608(a) of the Clean Air Act, EPA is broadly authorized to
promulgate regulations establishing standards and requirements regarding the use and
disposal of class | and class Il substances during service, repair, or disposal of
appliances and industrial process refrigeration (42 U.S.C. 7671g(a)). Section 608(b)
authorizes EPA to promulgate regulations establishing standards and requirements
assuring the safe disposal of class | and class Il substances (42 U.S.C. 7671g(b)).
Section 608(c)(1) provides that it is unlawful for any person, while in the course of
maintaining, servicing, repairing, or disposing of an appliance or of industrial process
refrigeration, to knowingly vent, release, or dispose of any class | or class Il substance
used as a refrigerant in a manner that permits such substance to enter the environment
(42 U.S.C. 7671g(c)(1)). Section 608(c)(2) provides that the Section 608(c)(1) knowing
venting, release, or disposal prohibition also applies to the venting, release, or disposal
of any substitute substance for a class | or class Il substance by any person
maintaining, servicing, repairing, or disposing of any appliance or industrial process
refrigeration that contains and uses such substitute substance as a refrigerant — unless
EPA determines that venting, releasing, or disposing of such substitute substance does
not pose a threat to the environment (42 U.S.C. 7671g(c)(2)).

With today’s action, EPA is amending the current refrigerant recovery and
recycling requirements for chlorofluorocarbon (CFC) and hydrochlorofluorocarbon

(HCFC) refrigerants to accommodate the proliferation of new refrigerants on the market,
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and to clarify that the Section 608(c) venting prohibition applies to all refrigerants
consisting in whole or in part of a class | or class Il ozone-depleting substance (ODS).
This rule also explicates the self-effectuating statutory prohibition on venting substitute
refrigerants to the atmosphere that became effective on November 15, 1995. In
addition, the rule exempts certain substitute refrigerants from the venting prohibition on
the basis of current evidence that their release does not pose a threat to the
environment.

Public comments questioned the need for regulations for a self-effectuating
venting prohibition. Section 608(c)(2) establishes a self-effectuating prohibition on
venting of any refrigerants that are substitutes for CFCs and HCFCs. Thus, venting of
all substitute refrigerants, including HFC and PFC refrigerants (and blends thereof) is
prohibited under section 608(c), with the exception of de minimis releases associated
with good faith attempts to recapture and recycle. The de minimis releases exception,
however, is not self-effectuating, nor is it self-explanatory.

EPA believes that regulatory clarification is necessary to define such “[d]e
minimis releases” and “good faith attempts to recapture and recycle or safely dispose of
any such substance” and safely dispose of appliances to effectively implement and
enforce the venting prohibition. Section 608(c)(1) in conjunction with 608(c)(2) of the
Act allow for an exemption for de minimis releases associated with good faith attempts
to recapture and recycle or safely dispose of substitutes for class | and class Il ODSs
used as refrigerants. A regulation reflecting the statutory requirement for recovery of
substitute refrigerants is an essential part of a regulatory framework within which de

minimis releases and good faith attempts to recapture and recycle or safely dispose of
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substitute refrigerants can be defined.
B. Determination of Whether Release Poses a Threat to the Environment

Section 608(c)(2) extends the prohibition on venting to substances that are
substitutes for class | and class |l refrigerants, effective November 15, 1995, unless the
Administrator determines that such venting or release does not pose a threat to the
environment. In determining whether the release of a substitute refrigerant during the
maintenance, servicing, repair, or disposal of appliances poses a threat to the
environment, EPA has examined the potential effects of the refrigerant from the moment
of release to its breakdown in the environment, considering possible impacts on
workers, building occupants, and the environment. These effects vary among the
different classes of refrigerants.

EPA has also examined the extent to which the release of a substitute refrigerant
is already controlled by other authorities (such as state and local regulations, building
codes, and other Federal regulations). In some cases, such authorities tightly limit the
quantity of the substitute emitted or disposed; in others, they ensure that the substitute
is disposed of in a way that will limit its impact on human health and the environment.

In other cases, existing authorities address some threats (e.g., occupational exposures),
but not others (e.g., long-term environmental impacts).

The discussion that follows details the potential environmental impacts of and
existing controls on each class of refrigerant addressed in today’s action.

1. HFC and PFC Refrigerants
In the NPRM, EPA proposed not to find that the release of HFC and PFC

refrigerants does not pose a threat to the environment. HFC and PFC refrigerants have
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been classified as A1 refrigerants under American Society of Heating Refrigeration and
Air-conditioning Engineers (ASHRAE) Standard 34, indicating that they have low
toxicity and no ability to propagate flame under the test conditions of the Standard. The
exception is HFC-152a, which has been classified as an A2 refrigerant. This indicates
that HFC 152a may propagate flame under the test conditions, but only at relatively high
concentrations and with relatively low heat of combustion. However, like CFC and
HCFC refrigerants, HFCs can have central nervous system depressant and cardio-toxic
effects at high concentrations, (several thousand parts-per-million (ppm)), and can

displace oxygen at very high concentrations.

'ASHRAE 34, “Number Designation and Safety Classification of Refrigerants,”
establishes a uniform system of assigning the proper reference number classification to

refrigerants, and includes safety classifications based on toxicity and flammability data.
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Moreover, once released into the atmosphere, HFCs and PFCs have the ability
to trap heat that would otherwise be radiated from the Earth back to space. This ability,
along with the relatively long atmospheric lifetime of these gases (particularly the
PFCs), gives both HFCs and PFCs relatively high global warming potentials (GWPs).
The 100-year GWPs of HFCs under consideration for use as refrigerants range from
140 (for HFC-152a) to 11,700 (for HFC-23), and the GWPs of PFCs under
consideration for use as refrigerants range from 8,700 (for perfluorocyclobutane) to
9,200 (for perfluoroethane). HFC-134a, the most common individual HFC used in air-
conditioning and refrigeration equipment, has a GWP of 1,300. Thus, the global
warming impact of releasing a kilogram of an HFC or PFC ranges from 140 to 11,700
times the impact of releasing a kilogram of CO,? (factoring in the 35% uncertainty
associated with individual GWPs, this range becomes 90 to 15,800.) Therefore, EPA is
not determining that HFC and PFC substitute refrigerants do not pose a threat to the
environment.

Under SNAP, HFC refrigerants (either pure or in blends) have been approved for
use in almost every major air-conditioning and refrigeration end-use, including
household refrigerators, motor vehicle air conditioners, retail food refrigeration, comfort

cooling chillers, industrial process refrigeration, and refrigerated transport. HFC-134a in

>The CFCs and HCFCs being replaced by the HFCs are also greenhouse gases,
though their direct warming effect is counteracted somewhat by the indirect cooling
effect caused by their destruction of stratospheric ozone, which is itself a greenhouse

gas.
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particular has claimed a large share of the market for non-ozone-depleting substitutes in
these applications. Given this range of applications, HFCs have the potential to come
into contact with consumers, workers, the general population, and the environment.

Under SNAP, EPA has approved PFCs for use in relatively few end-uses
because of their large GWPs and long atmospheric lifetimes. These end-uses include
uranium isotope separation, for which no other substitute refrigerant has been found,
and some heat-transfer applications. In these applications, PFCs may come into
contact with workers, the general population, and the environment.

Analyses performed for both this rule and the SNAP rule (59 ER 13049) indicate
that existing regulatory requirements and industry practices are likely to keep the
exposure of consumers, workers, and the general population to HFCs and PFCs below
levels of concern (although recycling requirements would reduce still further the
probability of significant exposure).> However, these requirements and practices do not
address releases of HFCs or PFCs to the wider environment. For example, ASHRAE

Standard 15* requirements, for equipment with large charge sizes, are likely to limit the

3U.S. EPA. 1994. Risk Screen on the Use of Substitutes for Class |

Ozone-Depleting Substances: Refrigeration and Air-Conditioning. Office of Air and

Radiation, March 15, 1994. Requlatory Impact Analysis for the Substitutes Recycling

Rule, Office of Air and Radiation, 1998).

*ASHRAE 15, Safety Code for Mechanical Refrigeration, is an industry standard

developed by the American Society of Heating, Refrigerating, and Air-Conditioning

Engineers (ASHRAE). ASHRAE 15 forms the basis for state and local building codes
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exposure of building occupants and workers to HFC and PFC refrigerants, but will not
necessarily reduce releases to the atmosphere. In accordance with ASHRAE 15,
equipment containing large charges of HFCs or PFCs (or HCFCs or CFCs) must be
located in a machinery room that meets certain requirements for tight fitting or outward-
opening doors, refrigerant detectors that activate alarms when refrigerant levels rise
above recommended long-term exposure levels, and mechanical ventilation that
discharges released refrigerant to the outdoors. However, ASHRAE 15 does not
include requirements for refrigerant recovery or recyclings. In general, ASHRAE 15
addresses design specifications rather than service and disposal practices, and
ASHRAE 15 requirements are codified and enforced by state or local building codes
rather than by contractor licensing boards or Federal agencies.

Similarly, the American Industrial Hygiene Association has developed exposure
limits for HFCs. These may be referenced by OSHA under its general duty clause to
compel employers to protect employees from identified health hazards. However, local
exhaust ventilation rather than recycling may be used to minimize exposures during
service and disposal operations that involve significant releases of refrigerant. This will
reduce worker exposure to the refrigerant, but will not reduce the exposure of the

general environment.

throughout the U.S.

*ASHRAE Guideline 3 recommends recycling of all fluorocarbon refrigerants, but is

not codified or enforced by any Federal agency.
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Finally, many of the statutory and regulatory mechanisms that limit release of
other substitutes do not apply to HFCs or PFCs. HFCs and PFCs are not listed
chemicals for the purposes of the Superfund Amendments and Reauthorization Act
(SARA) Title lll or the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) reporting requirements; nor are they listed as EPA section 112(r)
hazardous air pollutants.

Several commenters advised EPA to take a balanced view of HFC refrigerants’
threat to the environment by including discussions on the associated benefits of their
use. Commenters stated that HFCs contribute considerably less to greenhouse gas
emissions than their precursors in many applications, promote energy efficiency, and in
many instances are cost-effective alternatives to ozone-depleting refrigerants.

The Act prohibits the release of a substitute for a class | or class Il ODS
refrigerant unless EPA determines that such a release “does not pose a threat to the
environment.” The commenters make valid points that in some circumstances HFC
refrigerants may contribute less to greenhouse gas emissions than their precursors in
some applications; promote energy efficiency; and in many instances are cost-effective
alternatives to ozone-depleting refrigerants. Nonetheless, for the reasons discussed
above, EPA concludes that HFC and PFC refrigerants have adverse environmental
effects. For this reason, and because of a lack of regulation governing the release of
such substitute refrigerants, EPA is not making a determination that the release of HFC
or PFC refrigerants “do not pose a threat to the environment.” Hence, the statutory
venting prohibition remains in effect for these refrigerants, and the knowing venting of

HFC and PFC refrigerants during the maintenance, service, repair and disposal of
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appliances remains illegal.
2. Chemically Active Common Gases

In the NPRM, EPA proposed to find that the release of either of the two SNAP-
approved chemically active common gases used as refrigerants (i.e., ammonia and
chlorine) during the service, maintenance, repair, and disposal of appliances does not
pose a threat to the environment under section 608.

EPA received comments supporting the exemptions for ammonia and chlorine,
as long as the exemptions are restricted to their use in industrial process applications,
because it accurately asserts that the release of ammonia and chlorine refrigerants is
properly safeguarded and controlled by other authorities. Commenters supported
EPA’s proposed determination that the release of ammonia and chlorine refrigerants
used during the servicing, maintenance, repair, and disposal of appliances does not
pose a threat to the environment under section 608(c)(2).

Occupational exposure to ammonia is primarily controlled by OSHA requirements
and national and local building and fire codes. OSHA sets permissible exposure limits
(PELSs) to protect workers against the health effects of exposure to hazardous
substances. PELs are regulatory limits on the amount or concentration of a substance
in the air, based on an 8-hour time weighted average (TWA) exposure. PELs are
enforceable by OSHA. OSHA has established a PEL for ammonia of 50 ppm. This is
an enforceable standard that can be met through containment, safe disposal,
ventilation, and/or use of personal protective equipment. OSHA also has requirements
in place to prevent catastrophic releases, including the Hazardous Waste Operations

and Emergency Response Standard (HAZWOPER), the Hazard Communication
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Standard, and Process Safety Management (PSM) regulations that cover systems
containing more than 10,000 pounds of ammonia. These standards require employee
training, emergency response plans, and written standard operating procedures.

State and local codes, based upon ASHRAE 15, impose strict quantity limits for
direct-type ammonia refrigeration systems (which possess no secondary heat transfer
fluid), and generally prohibit the use of ammonia in direct-type comfort cooling systems.

In accordance with the standard, indirect type ammonia refrigeration and air-
conditioning systems (which possess a secondary heat transfer fluid) must be housed in
a separate mechanical equipment room. This equipment room must meet the
requirements listed above for HFC equipment rooms and must also meet several
fireproofing requirements.

Releases of ammonia to the wider environment are addressed by several
authorities. CERCLA and SARA require reporting of accidental and intentional releases
of ammonia to the atmosphere. Under CERCLA section 103 and SARA Title Il section
304, releases of more than 100 pounds of ammonia must be reported immediately,
unless they are "Federally permitted" such as through the National Pollutant Discharge
Elimination System (NPDES), State Implementation Plans (SIPs), etc. In such cases,
releases are controlled under the permitting authority.

The more common release of ammonia is due to disposal. Disposal is generally
performed by mixing the ammonia with water, which lowers or neutralizes the pH of the
ammonia, and then disposing of the water/ammonia solution. Releases of ammonia to
surface waters are governed by permits issued by states (or, in some cases, by EPA

Regional Offices) to publicly owned treatment works (POTWSs) under NPDES. NPDES
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permits must include conditions necessary to meet applicable technology-based
standards and water quality standards. Water quality standards established by states
consist of a designated use for the waters in question, water quality criteria specifying
the amount of various pollutants that may be present in those waters and still allow the
waters to meet the designated use, and anti-degradation policies.

Entities that discharge to a POTW (usually through a municipally-owned sewer
system) must themselves comply with Clean Water Act pretreatment requirements,
which may include categorical pretreatment standards on an industry-by-industry basis
as well as local limits designed to prevent interference with the biological processes of
the treatment plant (or pass through of pollutants). Notification and approval
requirements enable POTWs to manage the treatment process, avoid ammonia
overloading, and protect the treatment processes, collection systems, and facility
workers. The POTW typically considers a number of factors before granting discharge
approval for ammonia, including the POTW plant's treatment capacity, existing industry
discharge patterns, the impact on the POTW's biological treatment processes, the effect
on the sewage collection systems (i.e., sewer lines), and the possible hazards to
workers at the plant or in the field. The POTW also considers the possibility that
ammonia disposed from refrigeration systems may largely be converted to other forms
of nitrogen (e.g., nitrates) before arriving at the POTW facility.

Ammonia is also listed as a regulated substance for accidental release
prevention in the List of Substances and Thresholds rule (59 ER 4478; January 31,
1994) promulgated under section 112(r) of the Clean Air Act. This rule states that if a

stationary source handles more than 10,000 pounds of anhydrous ammonia (or 20,000
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pounds of 20% or greater aqueous ammonia) in a process, it is subject to chemical
accident prevention regulations promulgated under section 112(r). These regulations,
which were published on June 20, 1996 (61 ER 31668), require stationary sources to
develop and implement a risk management program that includes a hazard
assessment, an accident prevention program (including training and the development of
standard operating procedures), and an emergency response program. In addition,
section 112(r)(1) states that companies have a general duty to prevent accidental
releases of extremely hazardous substances, including ammonia and chlorine.

Chlorine has not been submitted or approved under SNAP, for use as a class | or
class Il ODS refrigerant substitute, except in industrial process refrigeration. In this
application, chlorine could come into contact with workers, the general population, and
the environment. Regulatory impact and risk screen analyses performed for both this
rule and the SNAP rule indicate that regulatory requirements and industry practices are
likely to keep the exposure of workers, the general population, and the environment to
ammonia and chlorine below levels of concern. Exposures to chlorine are controlled
through many of the same regulatory mechanisms that control exposures to ammonia,
except enforceable concentration and release limits are lower for chlorine than for
ammonia. For instance, the OSHA PEL for chlorine is one ppm compared to 50 ppm for
ammonia. Similarly, the reporting threshold under CERCLA section 103 and SARA Title
[l for chlorine releases is 10 pounds compared to 100 pounds for ammonia, and the
quantity of chlorine that triggers requirements under section 112(r) is 2,500 pounds per
process. In addition to these requirements, chlorine is subject to restrictions under

sections 112(b) and 113 of the Act. Chlorine is listed as a Hazardous Air Pollutant
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(HAP) under section 112(b) of the Act, and under section 113 of the Act criminal
penalties can be assessed for negligently releasing HAPs into the atmosphere.

In the proposal, EPA requested comment on whether there are chlorine sources
that are "major sources" under CAA section 112(a). Section 112 defines "major source"
as any stationary source or group of stationary sources located within a contiguous area
and under common control that emits or has the potential to emit considering controls,
in the aggregate, 10 tons per year or more of any hazardous air pollutant or 25 tons per
year or more of any combination of HAPs. Such sources could be restricted, controlled,
and/or phased-out of production. The Maximum Achievable Control Technology
(MACT) standards under Section 112 of the Act, classify chlorine as a controllable HAP.

EPA received comment stating that chlorine manufacturing plants could be
considered as “major sources” under section 112 of the Act, because the Act defines a
major source to include all actual and potential emissions of all hazardous air pollutants
from all facilities and processes at one site. The potential emissions due to chlorine’s
use as a refrigerant may be small, but the potential emissions are large enough to make
the site “major.”

Current industry practices and engineering controls in chlorine manufacture are
applied to the use of chlorine as a refrigerant, minimizing potential releases and
exposures. These practices and controls include use of system alarms that activate at
chlorine concentrations of one ppm, use of self-contained breathing apparatus during
servicing, isolation of liquid chlorine in receivers during servicing, and use of caustic
scrubbers to neutralize gaseous chlorine during servicing. Such monitoring efforts are

included in ASHRAE 15 and ASHRAE Guideline 3-“Reducing Emission of Halogenated
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Refrigerants in Refrigeration in Refrigeration and Air-Conditioning Equipment and
Systems,” these standards are typically adopted into service standard operating
procedures and local building codes. The charge sizes in the refrigeration system are
several times smaller than the quantity of chlorine in the process stream and bulk
storage, and chlorine emissions from the refrigeration system are likely to be
significantly smaller than those emanating from the process and storage systems, which
are already well controlled for safety and health reasons.

Because releases of ammonia and chlorine from their currently approved air-
conditioning and refrigeration applications are adequately addressed by other
authorities, EPA is making the determination that the release of ammonia and chlorine
refrigerants during the service, maintenance, repair, and disposal of appliances does
not pose a threat to the environment under section 608(c)(2). This determination does
not endorse the venting of ammonia and chlorine refrigerants. The Agency supports
responsible handling of these refrigerants during the service, maintenance, repair, and
disposal of appliances. However, EPA believes that regulating these substances under
section 608, and in particular requiring that the practices currently in place for class |
and class Il refrigerants be applied to these substances, would not provide additional
substantial public health or environmental protection, since the use and release of these
compounds are adequately addressed by other authorities.

3. Hydrocarbons

In the NPRM, EPA proposed to find that the release of hydrocarbon (HC)

refrigerants during the servicing and disposal of such systems does not pose a threat to

the environment under section 608, because the use of HC refrigerants as substitutes
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for class | or class Il ODS refrigerants is limited and the releases are adequately
controlled by other authorities. EPA requested comment on this proposed finding and
on the rationale behind it.

Commenters expressed concern that the NPRM was deficient, in that it did not
include a mechanism to address alternative or future applications for hydrocarbons
(e.g., hydrocarbon technology in household refrigeration).

Under SNAP, EPA has approved hydrocarbon refrigerants as substitutes for
class | or class Il ODS refrigerants only for use in industrial process refrigeration
systems.® Therefore, it is illegal to use a hydrocarbon refrigerant as a substitute for a
class | or class Il ODS refrigerant for any end use other than industrial process

refrigeration systems.

®Under SNAP, EPA restricts the use of hydrocarbon refrigerants as substitutes for
ozone-depleting refrigerants to industrial process refrigeration systems and
recommends (but does not require) that hydrocarbon refrigerants only be used at
industrial facilities which manufacture or use hydrocarbons in the process stream

(March 18, 1994; 59 FR 13076).
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Commenters generally supported EPA’s determination that the release of
hydrocarbon refrigerants during the servicing, maintenance, repair, and disposal of
appliances does not pose a threat to the environment under section 608(c)(2).
Commenters noted that hydrocarbon refrigerants are regulated appropriately as criteria
pollutants and/or hazardous air pollutants.

Hydrocarbons are volatile organic compounds (VOCs) that degrade in the lower
atmosphere, contributing to ground-level (or tropospheric) ozone, also referred to as
smog. Unlike stratospheric ozone, which forms naturally in the upper atmosphere and
protects us from the sun's harmful ultraviolet rays, ground-level ozone is created
through the interactions of man-made (and natural) emissions of VOCs and nitrogen
oxides in the presence of heat and sunlight. Ground-level ozone does not deplete the
stratospheric ozone layer; but when inhaled (even at very low levels), ozone can cause
acute respiratory problems; aggravate asthma; cause significant temporary decreases
in lung capacity in some healthy adults; cause inflammation of lung tissue; and impair
the body's immune system defenses, making people more susceptible to respiratory
illnesses, including bronchitis and pneumonia; and reduce agricultural yields for many
economically important crops (e.g., soybeans, kidney beans, wheat, cotton). The
scientific support papers referenced in the National Ambient Air Quality Standards
(NAAQS) for Ozone (62 ER 38856) describe numerous documents that identify and
discuss the adverse environmental and health effects of ground-level ozone.

Propane, ethane, propylene, and to some extent butane are used as refrigerants
in specialized industrial applications, primarily in oil refineries and chemical plants. In

these applications they are frequently available as part of the process stream, and their
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use contributes only a slight additional increment to the overall risk of fire or explosion.
Such systems are generally designed to comply with the safety standards required for
managing flammable chemicals. In this application, hydrocarbons have the potential to
come into contact with workers, the general population, and the environment.

Occupational exposures to hydrocarbons are primarily controlled by OSHA
requirements and national and local building and fire codes. As noted above, OSHA
has established a PEL for propane of 1,000 ppm, and NIOSH has established an
Immediately Dangerous to Life and Health (IDLH) limit of 20,000 ppm and 50,000 ppm
for propane and butane respectively. The PEL is an enforceable standard, and the
IDLHs trigger OSHA personal protective equipment requirements. OSHA'’s Process
Safety Management, confined space entry, and HAZWOPER requirements apply to all
hydrocarbon refrigerants. These requirements include employee training, emergency
response plans, air monitoring, and written standard operating procedures.

Certain hydrocarbons (including butane, cyclopropane, ethane, isobutane,
methane, and propane) are listed as regulated substances for accidental release
prevention under regulations promulgated under section 112(r) of the Act. In addition,
hydrocarbons are considered VOCs, and are therefore subject to State VOC regulations
implemented in accordance with the Act.

ASHRAE 15 prohibits the use of hydrocarbon refrigerants except in laboratory
and industrial process refrigeration applications. Refrigeration machinery must be
contained in a separate mechanical equipment room that complies with the
requirements for HFC equipment rooms and also complies with several fireproofing

requirements.
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According to industry and OSHA representatives, current industry service
practices for hydrocarbon refrigeration equipment include monitoring efforts,
engineering controls, and operating procedures. System alarms, flame detectors, and
fire sprinklers are used to protect process and storage areas. Fugitive emissions
monitoring is routinely conducted, and leak repairs are attempted within five days. If
initial repair attempts are unsuccessful, the system is shut down, unless releases from a
shutdown are predicted to be greater than allowing a continued leak. During servicing,
OSHA confined space requirements are followed, including continuous monitoring of
explosive gas concentrations and oxygen levels.

Hydrocarbon refrigerants may be returned to the product stream or can be
released through a flare during servicing. Due to fire and explosion risks and the
economic value of the hydrocarbon, direct venting is not a widely used procedure. In
general, hydrocarbon emissions from refrigeration systems are likely to be significantly
smaller than those emanating from the process and storage systems, which are already
well-controlled for safety reasons.

Because the release of hydrocarbons from industrial process refrigeration
systems is adequately addressed by other authorities, EPA determines that the release
of hydrocarbon refrigerants during the servicing and disposal of such systems does not
pose a threat to the environment under section 608(c)(2) of the Act. Today’s
determination does not endorse the venting of hydrocarbon refrigerants. The Agency
supports responsible handling of these refrigerants during the service, maintenance,
repair, and disposal of appliances. However, EPA believes that regulating these

substances under section 608, and in particular requiring that the practices currently in
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place for class | and class Il refrigerants be applied to these substances, would not
provide additional substantial public health or environmental protection, since the use
and release of these compounds are adequately addressed by other authorities.

The determination that the release of hydrocarbon refrigerants does not pose a
threat to the environment only applies to the end-use sector for which hydrocarbon
refrigerant substitutes are approved, namely industrial process refrigeration. Therefore
the venting prohibition does not apply for hydrocarbon substitutes in non-approved
applications (e.g., comfort cooling or motor vehicle air-conditioning), since their use as a
substitute in other end-use sectors is illegal.

4. Inert Atmospheric Constituents

In the NPRM, EPA proposed to find that the release or disposal of CO,
refrigerant during the servicing and disposal of appliances does not pose a threat to the
environment under section 608. EPA also requested comment on the factual basis for
this proposal.

Under SNAP, EPA has approved CO, as a replacement for CFC-13, R-13b1 and
R-503 in very low temperature and industrial process refrigeration applications. EPA
has also approved CO, as a substitute for R-113, R-114, and R-115 in non-mechanical
heat transfer applications. Carbon dioxide is a well-known, nontoxic, nonflammable
gas. lts GWP is defined as one, and all other GWPs are indexed to it. EPA’s
understanding is that CO, is readily available as a waste gas, and therefore no
additional quantity of CO, needs to be produced for refrigeration applications. Thus, the
use and release of such commercially available CO; as a refrigerant would have no net

contribution to global warming.
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EPA has approved direct nitrogen expansion as an alternative technology for
many CFC and HCFC refrigerants used in vapor compression systems. Nitrogen is a
well-known, nontoxic, nonflammable gas that makes up 78 percent of the Earth’s
atmosphere. Nitrogen contributes neither to global warming nor to ozone-depletion.

EPA has approved evaporative cooling as an alternative technology for MVACs
using CFC-12 as a refrigerant. Evaporative cooling operates simply through the
evaporation of water to the atmosphere. Water released from evaporative cooling is
nontoxic and contributes neither to ozone-depletion nor to global warming.
Furthermore, EPA has determined that the use of water or air as a coolant is not
included under the definition of “refrigerant.”

EPA received no comments in opposition to the proposal to exempt inert
atmospheric constituents from the venting prohibition. Therefore, EPA determines that
the release of CO; refrigerant, elemental nitrogen, or water during the maintenance,
service, repair, and disposal of appliances does not pose a threat to the environment
under section 608, and therefore their uses as substitute refrigerants are exempt from
the venting prohibition. The finding for the use of CO; only applies to the SNAP-
approved end-uses for CO,, namely very low temperature and industrial process
refrigeration applications.

IV. THE FINAL RULE
A. Overview

EPA is promulgating regulations that identify substitute refrigerants that are

exempt from the section 608 venting prohibition, because the Agency finds that their

release does not pose a threat to the environment. For all substitute refrigerants other
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than those specifically identified as not posing a threat to the environment, it remains
unlawful pursuant to Section 608(c)(2) to knowingly vent, release, or dispose of such
substance in a manner that permits it to enter the environment.

In the NPRM, EPA proposed, and in today’s action has made changes to a
number of the regulations covering CFC and HCFC refrigerants. Several of these
changes are intended to accommodate the growing number of refrigerants, including
newer blended HFC/HCFC substitutes, that are subject to the regulations because they
consist of a class Il ODS. For refrigerant substitutes consisting of a class | or class Il
ODS, EPA is mandating identical required practices and clarifying the prohibitions
promulgated at 40 CFR 82, subpart F. Such changes include the adoption of
evacuation requirements based solely on the saturation pressures of refrigerants, the
requirement for service apertures on appliances, mandatory certification of service
technicians, and the restriction on the sales of such blended refrigerants.

EPA is not, however, finalizing the proposal to extend all of the regulations
concerning emissions reduction of CFC and HCFC refrigerants, found at 40 CFR 82,
subpart F, to HFC and PFC refrigerants. Therefore, today’s rule does not mandate any
of the following proposed requirements for HFC or PFC refrigerants that do not consist
of a class | or class || ODS (i.e., pure HFC or PFC refrigerants): a sales restriction on
HFC or PFC refrigerants; specific evacuation levels for servicing HFC or PFC
appliances; certification of HFC or PFC recycling and recovery equipment; certification
of technicians who work with HFC or PFC appliances; reclamation requirements for
used HFC and PFC refrigerants; certification of refrigerant reclaimers who reclaim only

HFCs or PFCs; or leak repair requirements for HFC and PFC appliances.
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EPA intends to address in future rulemakings other components of the NPRM,
such as the use of representative refrigerants from saturation pressure categories for
certifying recycling and recovery equipment and adoption (with modification) of the ARI
740 industry recovery/recycling equipment standard, which includes a number of
refrigerants that were omitted from its predecessors.

EPA also proposed to reduce the maximum allowable leak rates for appliances
containing more than 50 pounds of an ODS refrigerant; changes to the leak repair
requirements promulgated at §82.156(i), the associated recordkeeping provisions at
§82.166(n) and (0), and the definition of “full charge” at §82.152; and a proposed
definition for “leak rate” under §82.152 for the purposes of §82.156(i). The leak repair
provisions will also be finalized in a separate rulemaking. EPA believes that addressing
these components in separate rulemakings will simplify today’s action, by focusing on
the determination of which refrigerant substitutes pose a threat to the environment.

B. Application of the Venting Prohibition and Required Practices to Substitute
Refrigerants
1. HFC and PFC Refrigerants

While EPA is not finalizing the proposal to extend the full regulatory framework
